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(54) Title: POSITIONING APPARATUS FOR A POWER TONG 
(57) Abstract 

A positioning apparatus for moving a power tong (1 10) between 
an operative and an inoperative position in a drilling tower (105) 
comprises a first arm (102) and a second arm (103). One end of 
the first arm (102) is pivotally connected to one end of the second arm 
(103) at pivot (106) whilst the other end of both the first arm (102) and 
the second arm (103) are pivotally mounted on a beam (104) attached 
to the drilling tower (105). Both arms (102, 103) can be extended and 
retracted in unison to move the power tong (110) towards and away 
from its operation position circumjacent a pipe string. 




FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 
BE 


Barbados 


BF 


Belgium 

Burkina Faao . 


BG 


Bulgaria 


BJ 
BR 


lYrnin 


BY 


Brazil 
Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


a 


Cote d lvoire 


CM 


Cameroon 


CN 


■ China 


CS 


Czechoslovakia 


cz 


Czech Republic 


DC 


Germany 


DK 


Denmark 


ES 


Spain 


n 


Finland 


FR 


Ranee 


GA 


Gabon 



party to the PCT on the front pages 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


rr 


Italy 


JP 


fapu 


KB 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People s Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 




LK 


Sri Lanka 


LU 




LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


MaJJ 


MN 


Moogoba 



>f pamphlets publishing international 



MR 


Mauritania 


MW 


Malawi 


NB 


Niger 


NL 


Netherlands 


NO 


Norway 


MZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SO 


Sudan 


SB 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


UZ 




VN 


Viet Nam 



WO 95/10686 



PCT/GB94/02192 



Positioning apparatus for a power tong 

This invention relates to a positioning apparatus 
for moving a power tong between an operative and an 
inoperative position in a drilling rig* 
5 Power tongs are used to connect and disconnect 

threaded tubulars used in the construction of oil and 
gas wells. 

Typically, power tongs are suspended by a cable 
attached to a support member high in the drilling tower. 

10 When it is desired to connect or disconnect two threaded 
tubulars the power tong is manually swung into position 
and closed circumjacent the tubulars. When the operation 
is completed the power tong is released and allowed to 
swing back into an inoperative position. 

15 Manoeuvring the power tong requires considerable 

strength and is very difficult when the power tong is 
designed for handling large diameter tubulars and is 
thus very heavy. 

In EP-A-0 593 803 (which was not published until 

20 after the priority date of this application) the Appli- 
cants describe a positioning apparatus for assisting in 
the positioning of power tongs. Whilst this positioning 
apparatus allows a power tong to be easily manipulated 
it is still desirable to have a rig hand in thfe immedi- 

25 ate vicinity of the tubulars to ensure that the power 
tong is correctly placed on the tubulars. 

The present invention, at least in its preferred 
embodiments , aims to obviate the need for a rig hand in 
the immediate vicinity of the power tong. 

30 According to the present invention there is provi- 

ded a positioning apparatus for moving a power tong 
between an operative and an inoperative position in a 
drilling tower, which positioning apparatus comprises a 
first arm and a second arm, one end of said first arm 

35 being pivotally mounted to one end of said second arm 
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and "the other end of both said first: arm and said second 
arm being pivotally mount able on said drilling tower 
with said first arm and said second arm converging 
towards one another, and means for extending and re- 
5 tracting said first arm and said second arm. 

Preferably, the positioning apparatus includes a 
beam and the other end of both said first arm and said 
second arm are pivotally mounted on said beam. 

Advantageously, the positioning apparatus includes 
10 means for extending and retracting said first arm and 
said second arm in unison. 

In one embodiment, at least one of said first and 
second arms is formed by the interconnection of two 
chains the links of one of which chains are provided 
15 with blocking members which can co-operate with the 
links of the other chain to form said arm. 

In another embodiment at least one of said first 
and second arms is formed by a piston and cylinder which 
is preferably double acting. 
20 In a further embodiment, at least one of said first 

and second arms comprises a rack which can be moved by 
rotation of a pinion or a worm drive engaged therewith. 

Preferably, the positioning apparatus includes a 
cable for supporting said first arm and said second arm 
25 in a generally horizontal plane. 

The present invention also provides a drilling 
tower provided with a positioning apparatus in accor- 
dance with the present invention. 

Preferably, said first arm and said second arm 
30 are supported in a generally horizontal plane. 

Advantageously, said one ends of said first arm and 
said second arm are pivotally mounted together about a 
generally vertical axis and said other ends of said 
first arm and said second arm are pivotally mounted 
35 about a generally vertical axis. 
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Preferably , said other ends of said first arm and 
said second arm are pivotally mounted for movement about 
a generally horizontal axis. 

Advantageously, said drilling tower includes a 
5 power tong supported by said positioning apparatus* 

Preferably, said power tong is supported via two 
support members which are attached one to either side of 
said power tong and are attached to respective ends of 
said arms to either side of the pivotal connection 
10 thereof • 
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For a better understanding of the present invention 
reference will now be made, by way of example, to the 
accompanying drawings, in which: - 

Fig. 1 is a plan view of one embodiment of a posi- 
5 tioning apparatus in accordance with the present inven- 
tion; 

Fig. 2 a side elevation of the positioning appara- 
tus shown in Figure 1; 

Fig. 3 a perspective view of the positioning appar- 
10 atus shown in Figures 1 and 2 in use in a drilling 
tower; 

Fig. 4 is a plan view of a second embodiment of a 
positioning apparatus in accordance with the present 
invention; and 

15 Fig. 5 is a plan view of a third embodiment of a 

positioning apparatus in accordance with the present 
invention. 

Referring to Figures 1 to 3 of the drawings there 
is shown a positioning apparatus which is generally 
20 identified by reference numeral 101. 

The positioning apparatus 101 comprises two arms 
102, 103 of variable length which are pivotally mounted 
on a beam 104 attached to a drilling tower 105. 

The arms 102, 103 and the beam 104 together form a 
25 support triangle lying in a substantially horizontal 
plane. 

The arms 102, 103 are pivotally interconnected at 
hinge 106 by means of end plates 107 and 108. 

A cable 109 (Fig. 3) is secured between a support 
30 member high in the drilling tower 105 and the hinge 106. 

A power tong 110 is suspended from the support 
triangle by two rods 111, 112 which extend from opposite 
sides of the power tong 110 to the end plates 111 and 
112. 

35 Each of the arms 102 and 103 forms part of a mecha- 



WO 95/10686 PCT/GB94/02192 

- 5 - 

nism 113 which is described in detail in EP-A-0 593 803 
which is fully incorporated herein for all purposes. In 
particular the mechanism 113 comprises two chains 114 
and 115. Each link of chain 114 is provided with a 
5 blocking member 116. 

When a hydraulic motor 117 is rotated anti-clock- 
wise as viewed in Figure 2 the links of the chain co- 
operate with the blocking members 116 to form arm 102 
which is relatively rigid. 
10 A connecting rod 118 connects the mechanism 113 to 

a similar mechanism 119 so that when the hydraulic motor 
117 is rotated both arms 102 and 103 extend and retract 
in unison. 

When it is desired to make-up or break-out a joint 
15 hydraulic motor 117 is actuated so that the arms 102 and 

103 extend and the power tong 110 is moved to an opera- 
tive position as shown in full lines in Figure 3. When 
the operation is complete the hydraulic motor 117 is 
reversed and the arms 102 and 103 contract to move the 

20 power tong 110 to an inoperative position shown in chain 
lines in Figure 3. 

Each arm 102 , 103 is pivotally mounted on the beam 

104 by hinges 120, 121 respectively which pivot inwardly 
and outwardly as the arms 102 , 103 are retracted and 

25 extended respectively. 

The positioning apparatus 101 is operated from a 
remote control panel 122. 

* * * 

The positioning apparatus 101 shown in Figure 4 is 
30 generally similar to that shown in Figure 1 except that 
the arms 202 and 203 comprise double acting piston and 
cylinder assemblies which may be hydraulically or pneu- 
matically operable, the former being recommended for 
precise control as hydraulic fluid is substantially 
35 incompressible. If desired, the arms 202, 203 could 
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comprise single acting piston and cylinder assemblies 
acting against a return spring. 

* * * 

In the positioning apparatus 301 shown in Figure 5 
5 the arms 302, 303 comprise racks which can be extended 
and retracted by rotation of pinions 323 and 324 by 
hydraulic motor 317. 

* * * 

It will be noted that in all the embodiments de- 
10 scribed the hinges 106, 206, 306, 120, 220, 320, 121, 
221 and 321 all pivot about a generally vertical axis. 
In addition, it may be desirable to mount the ends of 
the arms remote from the hinges 106, 206, 306 for pivo- 
tal movement about a generally horizontal axis to accom- 
15 modate the small vertical movement of hinges 106, 206, 
306 as the arms are extended and retracted caused by the 
fixed length of the cable 109. This could conceivably be 
achieved by modifying the hinges or, alternatively, 
mounting the beam 104 for pivotal movement about a 
20 generally horizontal axis on the drilling tower 105. 

* * * 



25 



30 



35 



WO 95/10686 



PCT/GB94/02192 



- 7 - 



Claims 

1. A positioning apparatus (101; 201; 301) for moving 
a power tong (110) between an operative and an inopera- 
tive position in a drilling tower (105) / which position- 
5 ing apparatus (101; 201; 301) comprises a first arm 
(102; 202; 302) and a second arm (103; 203; 303), one 
end of said first arm (102; 202; 302) being pivotally 
mounted to one end of said second arm (103; 203; 303) 
and the other end of both said first arm (102; 202; 302) 

10 and said second arm (103; 203; 303) being pivotally 
mountable on said drilling tower (105) with said first 
arm and said second arm (102, 103; 202, 203; 302, 303) 
converging towards one another, and means (117; 217; 
317) for extending and retracting said first arm (102; 

15 202; 302) and said second arm (103; 203; 303). 

2* A positioning apparatus as claimed in Claim 1, 
including a beam (104; 204; 304), wherein said other end 
of both said first arm (102; 202; 302) and said second 
arm (103; 203; 303) are pivotally mounted on said beam 

20 (104; 204; 304). 

3. A positioning apparatus as claimed in Claim 1 or 2, 
including means (117; 217; 317) for extending and re- 
tracting said first arm (102; 202; 302) and said second 
arm (103; 203; 303) in unison. 

25 4. A positioning apparatus as claimed in Claim 1, 2 or 
3, wherein at least one of said first and second arms 
(102, 103) is formed by the interconnection of two 
chains (114, 115) the links of one of which chains (114) 
are provided with blocking members (116) which can co- 

30 operate with the links of the other chain (115) to form 
said arm (102, 103). 

5. A positioning apparatus as claimed in Claim 1, 2, 3 
or 4, wherein at least one of said first and second arms 
(202, 203) is formed by a piston and cylinder. 
35 6. A positioning apparatus as claimed in Claim 5, 
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wherein said piston and cylinder is double acting. 

7 . A positioning apparatus as claimed in any preceding 
Claim, wherein at least one of said first and second 
arms (302, 303) comprises a rack which can be moved by 

5 rotation of a pinion (323, 324) or a worm drive engaged 
therewith, 

8 . A positioning apparatus as claimed in any preceding 
Claim, including a cable (109) for supporting said first 
arm (102) and said second arm (103) in a generally 

10 horizontal plane. 

9. A drilling tower (105) provided with a positioning 
apparatus (101) as claimed in any preceding Claim. 

10. A drilling tower (105) as claimed in Claim 9, 
wherein said first arm (102) and said second arm (103) 

15 are supported in a generally horizontal plane. 

11. A drilling tower as claimed in Claim 9 or 10, 
wherein said one ends of said first arm (102) and said 
second arm (103) are pivotally mounted together about a 
generally vertical axis and said other ends of said 

20 first arm (102) and said second arm (103) are pivotally 
mounted about a generally vertical axis. 

12. A drilling tower as claimed in Claim 9, 10 or 11, 
wherein said other ends of said first arm (102) and said 
arm ( 103 ) are pivotally mounted for movement about a 

25 generally horizontal axis. 

13. A drilling tower as claimed in Claim 9, 10, 11 or 
12 including a power tong (110) supported by said posi- 
tioning apparatus (101). 

14. A drilling tower as claimed in Claim 13, wherein 
30 said power tong (110) is supported via two support 

members (111, 112) which are attached one to either side 
of said power tong (110) and are attached to respective 
ends of said arms (102, 103) to either side of the 
pivotal connection (106) thereof. 
35 * * * 
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